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Conventions 



Warnings and Notes 

Used to indicate a potentially hazardous situation which, if not avoided, could result in death 
or serious injury. Example: dangerous tension! 



Used to indicate a potentially hazardous situation which, if not avoided, may result in minor 
or moderate injury. Example: electrostatic discharge. 

Used for additional information and advice. 

Font Styles applied 

Courier: Used to identify terminal input and output. Example: Enter SK9 8diag. 

Italics: Used when new technical terms are introduced. Example: The station is 

operated in Repeat Mode. 

Small Caps Used to identify menu options. Example: In the main menu, choose Exit. 



Safety Instructions 



A 

Warning! 




Warning! 



A 

Caution 



Warning! 

Electrical current from power, phone and communications cables can be hazardous. 



To avoid potential shock hazards: 

• Do not carry out any installation, maintenance or (re)configuration work during a 
thunderstorm. 

• Do not connect or disconnect any power cables during a thunderstorm. 

For installation in a Hot Plug system, please observe the safety instructions specific to 
this system. Read the relevant documentation. 

Electrical installations must comply with the safety regulations of the country in which 
they are operated. 



For 1000Base-SX adapters observe the following: 
Warning! 

Laser light may be emitted from fiber-optic transmission cables and components. 
To avoid damaging your eyes: 

• Never look directly into the outlets of fiber-optic cables or fiber-optic transmission 
components with unprotected eyes! 

• Never allow fiber-optic transmission paths to operate until all the connections have been 
made. 

• Always fit protective plugs to any unused ports on the switch or the network adapter. 
The laser components on the network adapter are Class 1 laser components. 

Caution! 

The use of controls or adjustments or performance of procedures other than those specified 
herein may result in hazardous radiation exposure. 
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1 Features 



The SysKonnect SK-9Dxx Gigabit Ethernet adapter family defines a series of network 
interfaces. Currently, four versions of SysKonnect SK-9Dxx Gigabit Ethernet adapters are 
available. All four versions are single link network interfaces with one MAC. SysKonnect 
offers three fiber single link versions: with Volition™ connector, with SC duplex connector, 
and with MTRJ connector. In addition, SysKonnect also supplies a copper version, which 
supports 1000Base-T, 100Base-T and 10Base-T with a RJ-45 connector. 



Product Name 


LAN interface 


Ports 


Connectors 


Media/Wave 
Length/Type 


SysKonnect SK-9D41 Gigabit 
Ethernet 1000Base-SX 


1000Base-SX 


Single 
link 


1xSC duplex 


Fiber/850 nm/multi 
mode 


SysKonnect SK-9D51 Gigabit 
Ethernet 1000Base-SX 


1000Base-SX 


Single 
link 


IxMTRJ 


Fiber/850 nm/multi 
mode 


SysKonnect SK-9D61 Gigabit 
Ethernet 1000Base-SX 


1000Base-SX 


Single 
link 


1xVF-45 


Fiber/850 nm/multi 
mode 


SysKonnect SK-9D21 Gigabit 
Ethernet 10/1 00/1 OOOBase-T 


1 OOOBase-T 

100Base-T 

10Base-T 


Single 
link 


1xRJ-45 


Copper / Cat5 



SysKonnect SK-9Dxx Gigabit Ethernet adapters provide the following features: 

• Support for Microsoft Windows 2000, Linux Kernel v.2.2 and higher 

• Compliance with IEEE 802.3 and 802. 3x specifications 

• 10/100/1000 Base-T, 1000 Base-SX in half and full duplex mode with RJ-45, SC duplex, 
MTRJ, and VF-45 connectors 

• High Performance: 

• Full duplex Gigabit Ethernet bandwidth at wire-speed 

• Support for Jumbo frames 

• TCP, UDP, and IP checksum calculation and generation 

• Full duplex flow control 

• Wake on LAN function (for SK-9D21 10Base-T only) 

• Vital Product Data 

• Support for promiscuous mode/multicast mode 

• Advanced power management 

In the next sections, each feature will be discussed in detail. 

High Performance 

The SysKonnect SK-9Dxx Gigabit Ethernet adapter manages an overall packet rate of 
1,000,000 minimum size (64 bytes) packets per second. In full duplex mode, wire speed can 
be achieved. 

Jumbo Frames 

9 Kbytes Jumbo frames are fully supported and tested according to the prevailing standard 
and switches on the market. 
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1 Features 



TCP, UDP and IP checksum calculation 

Calculation of TCP, UDP, and IP checksums is CPU-intensive and is usually performed by 
the host CPU running the TCP/IP stack. These calculations are integrated in the hardware of 
the Gigabit Ethernet adapters. The checksums are calculated without time loss by the MAC 
controller for both the receive path and the transmit path. This improves the overall 
performance of the system and shifts these CPU-intensive tasks away from the host CPU. 

Wake on LAN 

The PCI bus supports three power management states: DO, D3 hot and D3 C0 | d , where DO is the 
state at which the highest power consumption occurs and D3 CO id is the state at which the 
least power is consumed. 

The SysKonnect SK-9D21 Gigabit Ethernet Adapter utilizes an auxiliary power supply to 
keep some parts running. This setting enables the PCI network device to "wake on LAN". 
Whenever an incoming packet generates an event the system/device switches to DO. 
Usually, this is realized through an auxiliary pin. On some motherboards, a cable must be 
plugged in connecting the PCI device with the motherboard. 

For further details see section "Power Management" on page 13. 

Vital Product Data 

VPD (vital product data) is information about a device allowing the device to be administered 
at a system or network level. Vital product data can also include user-defined information, 
such as the location of the device. The collection and use of vital product data allows the 
status of a network or computer system to be understood and service provided more quickly. 

SysKonnect SK-9Dxx Gigabit Ethernet adapters are supplied with memory for vital product 
data complying to the PCI specification 2.2. Typical VPD are the device manufacturer, the 
model number, the description, and the serial number. 

These unique data will be preset during manufacturing. Part of the VPD memory is reserved 
for user-defined data. 

For further details see section "Vital Product Data (VPD)" on page 14. 

Promiscuous Mode/Multicast Support 

This mode ensures that the adapter can be used with network monitors. Both adapter and 
driver have to support multicast and promiscuous mode. 

SysKonnect SK-9Dxx Gigabit Ethernet adapter support filtering for at least 128 multicast 
addresses. This function is realized through hardware, firmware and driver. In addition, four 
unicast addresses are supported by the hardware. By default, the promiscuous mode is 
turned off. 

User Diagnostics 

The DOS-based diagnostics program provides system administrators and engineers with a 
profound means to analyze the network adapter and check adapter-specific data. 
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2 Hardware Details 



SysKonnect SK-9Dxx Gigabit Ethernet adapters are equipped as follows: 



Supported buses 


Pol standard hrequency 
PCI 33 16 -33 MHz 
PCI 66 33 -66 MHz 


Bus width 


64 bit; supports 32 bit operation in 32 bit PCI slot 


Signaling voltage 


Universal I/O (3.3V and 5V) 

Gigabit Ethernet adapters are keyed for universal signaling 


PCI voltages (supply) 


PCI voltages used: 5V and V aU x 


Power management 


Supports power management states DO, D3hot, D3 CO id 


System/SW interface 


Descriptor rings with scatter gather RX and TX buffer lists 


RAM 


48 Kbytes 



Installation 



You will find instructions for the mechanical installation of the adapter into your computer in 
the SysKonnect Installation Guide enclosed on the CD ROM. General instructions for driver 
installation are given there as well. Information for the configuration of your system are 
described in the chapter "Software Details". 



Connection 



Once the adapter is installed you can connect it to a network. For the various adapters, 
different connectors are required: 



Adapter 
Model 


SysKonnect SK- 
9D41 Gigabit 
Ethernet 1000- 
Base-SX 


SysKonnect SK- 
9D51 Gigabit 
Ethernet 1000- 
Base-SX 


SysKonnect SK- 
9D61 Gigabit 
Ethernet 1000- 
Base-SX 


SysKonnect SK- 
9D21 Gigabit 
Ethernet 

10/1 00/1 OOOBase-T 


Connectors 


1xSC duplex 


IxMTRJ 


1xVF-45 


1xRJ-45 shielded 


Figure 








s 



The 10/1 00/1 OOOBase-T adapters are prepared for an industry standard 8-pin connector (RJ- 
45) meeting the requirements of IEC 603-7 (section 3). 



The 1000Base-SX network adapters are prepared for an industry standard SFF fiber 
transceiver (Volition VF-45 and MTRJ) or, alternatively, for an industry standard optical 
transceiver with SC duplex connector. 



SysKonnect SK-9Dxx Gigabit Ethernet 



■SysKonnect, 



12 



2 Hardware Details 



Depending on the physical media (cable) different distances can be reached for transmission 
with the Gigabit Ethernet adapter: 



Adapter type 


Physical Media 


Bandwidth 
(MHz*km) 


Maximum 
Distance 


1000Base-SX 
(850 nm) 


1000Base-SX 50.0 |jm multimode fiber optic 


400 


500 m 


1000Base-SX 50.0 |jm multimode fiber optic 


500 


550 m 


1000Base-SX 62.5 urn multimode fiber optic 


160 


220 m 


1000Base-SX 62.5 urn multimode fiber optic 


200 


275 m 


1000Base-T 


1000Base-T category 5 unshielded twisted pair 


n/a 


100 m 



Operation Control (LEDs) 

Once the driver has been loaded, the adapter is operational. The current status is indicated 
by the LEDs. 

10/1 00/1 OOOBase-T The SK-9D21 10/1 00/1 OOOBase-T network adapters are equipped with 4 LEDs placed above 
adapters the RJ-45 connector. In descending order, their functions are as follows: 



LED Name 


Marking on 
bracket 


Color 


ON 


OFF 


10Base-T 


10 


L 


Green 


Connection active 


No connection 


100Base-T 


100 


I 


Green 


Connection active 


No connection 


1 OOOBase-T 


1000 


N 


Green 


Connection active 


No connection 


Activity LED 


ACT 


K 


Green 


Receiving/ Transmitting 
Packets 


No packets 
received/transmitted 




Figure 1: LEDs on front plate of SK-9D21 10/1 00/1 OOOBase-T adapters 
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WOOBase-SX The SK-9D41/SK-9D51/SK-9D61 1000Base-SX versions are equipped with 2 LEDs placed 

adapters beneath the connector (SC duplex, MTRJ, or VF-45, respectively). In descending order, their 

functions are as follows: 



LED Name 


Marking on 
bracket 


Color 


ON 


OFF 


Link 


LINK 


Green 


Link/Connection up 


Link/Connection down 


Activity 


ACT 


Green 


Receiving/Transmitting 
Packets 


No packets 
received/transmitted 



5" 



f O link] \ 




Figure 2: LEDs on front plate of SK-9D41/SK-9D51/SK-9D61 1000Base-SX adapters 



Power Management 



The SysKonnect SK-9Dxx Gigabit Ethernet adapter provides two possibilities to put a 
computer into a power down state: either in a STANDBY mode (D3 hot ) or in a SUSPEND 
mode (D3 C0 | d ). In STANDBY mode (D3 ho t), the computer is actually alive and working 
supplying power to the entire motherboard. Low power consumption is achieved by slowing 
down the processor clock, spinning down the hard drives, and putting the monitor into a low 
power consumption state. As the PCI bus delivers power and clock signals to the PCI 
device, the PCI device is able to switch back to the normal operation mode (DO). 

There is, however, a limit to the amount of power that can be saved through the STANDBY 
mode. 

In the SUSPEND mode (D3 CO id), the system is usually brought to a complete halt. The CPU is 
stopped. 

In active Wake On LAN mode, the SysKonnect SK-9D21 10Base-T adapters are able to 
"wake" up the system. This is enabled by a small auxiliary power that supplies the Ethernet 
controller with a small voltage in D3 CO id state. Upon reception of a special packet the Ethernet 
controller can wake up the whole system. Then, the system returns to the normal operation 
mode (DO). 

Usually, this is realized through an auxiliary pin. For some motherboards, a cable must be 
plugged in connecting the PCI device with the motherboard. 
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2 Hardware Details 



Wake on LAN The SysKonnect SK-9D21 Gigabit Ethernet Adapter supports three types of wake up events: 

modes . . . , , 

• Change Link state 

• Magic Packet™ Detect 

• Wake up frames 

A link change wake up event occurs when a network interface adapter signals a wake up on 
detecting that its network cable has been reconnected. The network interface adapter then 
notifies the sleeping system to power up. Link-change wake up is enabled by default-that is, 
a protocol does not have to enable such a wake capacity. A network interface adapter does 
not signal a wake up event when its cable is disconnected-only when its cable is 
reconnected. 

The Magic Packet™ function is a proprietary wake up format patented by Advanced Micro 
Devices, Inc. A magic packet is detected when a consecutive sequence of 16 duplications of 
the node's IEEE address is preceded by a synchronization stream. Configuration bit Magic 
Packet™ Detect Enable (bit 18) of the Ethernet MAC Mode Register must be set to enable 
the magic packet filter. 

The purpose of the frame wake up mode is to wake up the system when another machine on 
the network needs to communicate with this system. When the network device is operating 
in frame wake up mode, it tries to identify certain frames that are sent by installed network 
protocols. Some examples of frames that might cause wake up signals are ARP requests, 
NETBIOS name lookups, an IP frame addressed to the machine, etc. These frames may be 
addressed as broadcasts, multicasts, or directly addressed frames. Before putting the 
network adapter into the wake up state, the system passes to the adapter's driver a list of 
sample frames that should wake up the system. For each sample wake up frame the system 
also provides a byte mask that indicates which bytes of the incoming frame should be 
ignored. Since the network device looks for predefined patterns in fixed locations within each 
frame, this mechanism may not work for some protocols. 



® 



The function "Wake on LAN" is supported for the SK-9D21 10Base-T Adapter only. 



Memory 



Serial EEPROM 

For booting and configuration purposes, a 64 Kbytes serial EEPROM is implemented. 

The serial EEPROM stores the configuration data for the network adapter (e.g. MAC 
address, PCI configuration data, VPD data) and the PXE boot code image. 

Vital Product Data (VPD) 

On the SysKonnect SK-9DxxGigabit Ethernet adapters, VPD data is stored on the serial 
EEPROM. Access is controlled by means of special VPD registers on the Gigabit Ethernet 
LAN controller. 

This unique data will be preset during manufacturing. Part of the VPD memory is reserved 
for user-defined data. One field is specified for asset control. 

VPD can be read by the diagnostics programs. 
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The following vital product data is provided: 

• Product name 

• Board part number 

• Engineering level encoding 

• Manufacturer ID 

• Serial number 

• Asset tag identifier 

PCI Local Bus Interface 

The high-speed 64-bit/66 MHz PCI bus is now state-of-the-art in high-end server systems. 
The theoretical bandwidth is four times greater than in conventional 32-bit/33 MHz systems. 
SysKonnect's SK-9Dxx Gigabit Ethernet adapters support this 64-bit/66 MHz PCI 
architecture, which means that the network adapter can not be a bottleneck on the system 
bus. 

Although designed as a 64-bit/66 MHz PCI bus interface, the SK-9Dxx Gigabit Ethernet 
adapter can also be operated in 32-bit systems or at a clock frequency of 33 MHz. The 
adapters operate as true Plug & Play adapters and automatically adjust to the different 
configuration options on the PCI bus. 

The host interface is optimized for the different target platforms. All compatibility modes are, 
again, optimized for performance to be competitive. 



CPU Load Reduction 



Support for Burst 
Data Transfer 



TCP/UDP/IP 

checksum 

calculation 



The PCI bus supports burst-mode data transfer, i.e. the continuous transmission of data 
blocks. This reduces the overhead for data transmission and is closely linked to the 
optimization of cache memory and the use of optimized data transfer commands between 
memory and the bus. The Gigabit Ethernet adapters are therefore capable of using the 
maximum burst speed supported by the system (up to 512 Bytes). 

SysKonnect SK-9Dxx Gigabit Ethernet adapters calculate TCP, UDP, and IP checksums for 
transmitted and received packages by hardware. Upon transmission, the checksum is 
generated and added to the packet at a defined position. Upon receipt, the checksum is re- 
calculated and verified. The result is supplied to the host. On Windows 2000 systems, 
checksum calculation is performed in both directions. On Linux systems, checksum 
calculation is only performed for the receipt of packages. 

Integrated Media Access Controller (MAC) 

The Gigabit Ethernet LAN controller is interfacing the PCI local bus to the Gigabit Ethernet 
ports. Additionally, it controls the serial EEPROM, some LEDs, and the power management. 
The power supply for the LAN controller is maintained even if the power management is 
down. 
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16 2 Hardware Details 
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3 Software Details 




Information about installing the drivers is provided in the SysKonnect Installation Guide. 



The following drivers are currently available: 

• Windows2000 driver (sk9dw2k) 

• Linux driver (sk9dlin) 

Windows 2000 Driver 

The device driver controls the SysKonnect SK-9Dxx Gigabit Ethernet adapters on machines 
with IA-32 processors and PCI bus. It supports both 32- and 64-bit PCI slots with clock 
speeds from 16 MHz (PCI 33) up to 66 MHz (PCI 66). 

Windows 2000 Driver Features 

The driver provides the following special features: 

• Support of large memories (systems with more than 4 GByte RAM) 

• IP checksum calculation/correction in transmit and receive mode 

• Support of Jumbo frames 

• Promiscuous mode for network monitoring applications 

• VPD support 

• Firmware updates 

• Wake on LAN support 

• Support for changes of the link speed 

Windows 2000 Driver Configuration 

With the SysKonnect SK-9Dxx Gigabit Ethernet adapters you have the possibility to modify 
several parameters in order to optimize the operation of your adapter with the aid of the 
Windows driver. 

Although the default values should be appropriate in most cases, you may change any of the 
available options to meet the requirements of your specific system. Once the adapter driver 
has been installed, you can use this procedure to verify or change the following adapter 
properties: 

• Checksum Offload 

• Flow Control 

• Link Selection 

• Maximum Frame Size 

• Wake Up Capabilities 
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3 Software Details 



To set or change the adapter parameters, proceed as follows: 

1 . On the Desktop, right-click the My Network Places icon. 

2. From the pop-up menu, select Properties. 

The "Network and Dial-Up Connections" window is displayed. 

3. Right-click the network connection icon belonging to the adapter you want to 
configure. 

4. From the pop-up menu, select Properties. 
The "General" window is displayed. 



Local Area Connection 5 Properties 



General | Sharing | 
Connect using: 



7jx\ 



SysKonnect SK-9D21 Gigabit Ethernet 10/1 00/1 OOOBase 

"configure | 



Components checked are used by this connection: 



0 |Sj Client for Microsoft Networks 

File and Printer Sharing for Microsoft Networks 
0T Internet Protocol (TCP/IP) 



Install.. 



Uninstall 



Properties 



-Description — 

Allows your computer to access resources on a Microsoft 
network. 



W Show icon in taskbar when connected 





OK 




Cancel 



Figure 3. Parameter configuration window on Windows 2000 

5. Click Configure (see figure 3). 

6. In the appearing window, click Advanced. 

A window showing the list of configurable properties (and default values) for the adapter 
is displayed. 

Now you are ready to change the operating parameters as desired. 

7. When the adapter parameter configuration is complete, click OK to accept the settings. 
Windows 2000 will reload the driver with the changed settings. 

8. If prompted to restart your computer, click Yes. 
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Checksum Offload 



The Checksum Offload enables you to offload the hardware checksum calculation for 
TCP/IP. 

Usually the checksum offload function is computed by the protocol stack. By selecting one of 
the checksum offload parameters, the checksum can be computed by the Gigabit Ethernet 
adapter. To enable one of these settings, select the appropriate parameter from the Value 
drop-down menu. The available parameters are listed below. 



SysKonnect SK-9D41 Gigabit Ethernet 1000Base-SX Adapte 



_?jxj 



General Advanced | Driver | Resources I 



The following properties are available for this network adapter. Click 
the property you want to change on the left, and then select its value 
on the right. 



Property: 



Checksum Offload 



Flow Control 
Link Selection 
Maximum Frame Size 
Wake Up Capabilities 



Value: 



None 



~3 



Fix TCP/IP Checksum 
Tx TCP/IP Checksum 
Tx/Rx TCP/IP Checksum 



□ K 



Cancel 



Figure 4: Checksum offload configuration parameters 



Value 


Meaning 


None 


Checksum offload is disabled 


Rx TCP/IP Checksum 


Checksum offload is only enabled for receive mode 


Tx TCP/IP Checksum 


Checksum offload is only enabled for transmit mode 


Tx/Rx TCP/IP Checksum 


Checksum offload is enabled for both receive and transmit mode. 



Default value: "None". 
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3 Software Details 



Flow Control 



The Flow Control parameter enables you to allow or reject the receipt or transmission of 
pause frames. By means of pause frames, the adapter and the switch are able to control the 
transmit rate. The side that is receiving the pause frame will momentarily stop transmitting. 
The recommended selection is Disable, which will configure the adapter to ignore pause 
frames. To receive, transmit, or receive and transmit pause frames, select the appropriate 
parameter from the Value drop-down menu. The available parameters are listed below. 



SysKonnect SK-9D41 Gigabit Ethernet lOOOBase-SX Ad 



HI 



_?jxj 



General Advanced | Driver | Resources I 



The following properties are available for this network adapter. Click 
the property you want to change on the left, and then select its value 
on the right. 



Property: 

I Checksum Offload 



Flow Control 



I Link Selection 

I Maximum Frame Size 

IWake Up Capabilities 



Value: 



Disable 




Auto 


Disable 


Fix PAUSE 




Rx/Tx PAUSE 




Tx PAUSE 





□ K 



Cancel 



Figure 5: Flow Control configuration parameters 



Value 


Meaning 


Auto 


Pause frame receipt and transmission is optimized. 


Disable 


Pause frame receipt and transmission is disabled (recommended). 


Rx PAUSE 


Pause frame receipt is enabled. 


Rx/Tx PAUSE 


Pause frame receipt and transmission is enabled. 


Tx PAUSE 


Pause frame transmission is enabled. 



Default value: "Disable". 
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Link Selection The Link Selection function enables you to set the connection speed to the network and to 

choose the data transmission mode. The duplex mode allows the adapter to transmit and 
receive network data simultaneously. This parameter can be used to limit the duplex 
capabilities that the port reports during auto-negotiation. It can be set for each port 
individually. To set the line speed and choose a mode, select the appropriate parameter from 
the Value drop-down menu. The available parameters are listed below. 



SysKonnect SK-9D21 Gigabit Ethernet 10/100/lOOOBase- 



General Advanced | Driver | Resources I 



The following properties are available for this network adapter. Click 
the property you want to change on the left, and then select its value 
on the right. 



Property: 



Value: 



Checksum Offload 
Flow Control 



Link Selection 



I Maximum Frame Size 
Wake Up Capabilities 



10 Mb Full Duplex 



1 6b Half Duplex 



10 Mb Full Duplex 
10 Mb Half Duplex 
100 Mb Full Duplex 
100 Mb Half Duplex 
Auto 



3 
■3 



OK 



Cancel 



Figure 6: Link Selection configuration parameters 



Value 


Meaning 


Auto 


The speed and mode are set for optimum network connection. 


1 Gb Full Duplex 


The link speed is set at 1 Gbps and the transmission mode to Full 
Duplex. 


1 Gb Half Duplex 


The link speed is set at 1 Gbps and the transmission mode to Half 
Duplex. 


10 Mb Full Duplex 


The link speed is set at 10 Mbps and the transmission mode to Full 
Duplex. 


10 Mb Half Duplex 


The link speed is set at 10 Mbps and the transmission mode to Half 
Duplex. 


100 Mb Full Duplex 


The link speed is set at 100 Mbps and the transmission mode to Full 
Duplex. 


100 Mb Half Duplex 


The link speed is set at 100 Mbps and the transmission mode to Half 
Duplex. 



Default value: "Auto". 
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3 Software Details 



® 



The half-duplex selection forces the adapter to connect to the network in half-duplex mode. 
Note that the adapter may not function if the network is not configured to operate at the 
same mode. The same applies for the full duplex option. 



Maximum Frame 
Size 



The Maximum Frame Size function enables you to set the adapter to transmit and receive 
oversized Ethernet frames that are greater than 511 but less than 9015 bytes in length (in 
this size, header is include whereas CRC is excluded). For each setting, of course a switch 
is required that is able to process the desired frame length. 

To choose a frame size, select an option from the Value drop-down menu. 



SysKonnect SK-9D41 Gigabit Ethernet lOOOBase-SX Adapter 
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General Advanced | Driver | Resources I 



The following properties are available for this network adapter. Click 
the property you want to change on the left, and then select its value 
on the right. 



Property: 



Value: 



Checksum Offload 
Flow Control 
Link Selection 



Maximum Frame Sue 




□ K 



Cancel 
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Figure 7: Maximum Frame Size configuration parameters 
Default value: "1514". 

The frame size should be chosen in the sensible range of 512 to 9014. 
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Wake Up 
Capabilities 



The Wake Up Capabilities function enables you to set up the adapter so that it "wakes up" 
from a low power mode as soon as it receives a wake up frame from the network. Two kinds 
of wake up events may be recognized by the adapter: Magic Packet™ and wake up frames. 
To set the adapter to wake up when receiving a frame, select the appropriate parameter 
from the Value drop-down menu. The available parameters are listed below. 
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The following properties are available for this network adapter. Click 
the property you want to change on the left, and then select its value 
on the right. 



Property: 



Value: 



Checksum Offload 
Flow Control 
Link Selection 
Maximum Frame Size 



Wake Up Capabilities 




Both 




Both 


Magic Packet 




None 




Wake Up Frame 





□ K 



Cancel 



Figure 8: Wake up Capabilities configuration parameters 



Value 


Meaning 


None 


The wake up function is disabled. 


Both 


The adapter is woken up on the receipt of both Magic Packet™ and wake 
up frames. 


Magic Packet 


The adapter is only woken up on the receipt of Magic Packets. 


Wake up Frame 


The adapter is only woken up on the receipt of wake up frames. 



Default value: "None". 
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3 Software Details 



Linux Driver 

The Linux driver supports SysKonnect SK-9Dxx Gigabit Ethernet adapters on Linux kernel 
2.2 and higher. It is enclosed on the SysKonnect installation CD. 

For the first release, an IA-32 machine with a PCI bus is required. Later releases of the 
driver will support various Linux platforms on which machines with PCI or PCI-X bus exist. 

If you load the module by means of 'modprobe', you can set parameters at the command 
line. Some distributions also offer configuration tools that pass parameters to the driver 
module. If you use the kernel module loader, you can set driver parameters in the file 
/etc/modules. conf (old name: /etc/conf.modules). Insert a line of the form: 

options sk9dlin . . . 

To activate the new parameters, you either have to reboot your computer or unload and 
reload the driver. The syntax of the driver parameters is: 

modprobe sk9dlin parameter=valuel [ , value2 [ , value3 . . . ] ] 

where valuel refers to the first adapter, value2 to the second etc. 

All parameters are case sensitive. 

Example Suppose you have two adapters. You want to set auto-negotiation at the port of the first 
adapter to ON and the port of the second adapter to OFF. In addition, you want to set duplex 
capabilities at the port of the first adapter to FULL and at the port of the second adapter to 
HALF. Then, you have to enter: 

modprobe sk9dlin AutoNeg=On, Of f DupCap=Full , Half 

Configuration Parameters 

You set the following on your adapter: 

• Auto-negotiation 

• Speed 

• Duplex Capabilities 

• Flow Control 

• Role in Master-Slave conversation 

• Task Offload 

Auto-Negotiation This parameter defines the mode for auto-negotiation. 
Parameter: AutoNeg 



Value 


Meaning 


On 


Auto-negotiation is enabled. 


Off 


Auto-negotiation is disabled. 


Sense 


The adapter detects automatically if the other station supports auto-negotiation. 



Default value: "Sense" 
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Speed This parameter defines the link speed. 

Parameter: Speed 



Value 


Meaning 


Auto 


Sets the link speed for optimum network connection. 


1000 


Sets the link speed at 1000 Mbps. 


100 


Sets the link speed at 100 Mbps. 


10 


Sets the link speed at 10 Mbps. 



Default value: "Auto" 

This parameter is ignored for fiber adapters. 



Duplex Capabilities This parameter defines the transmission mode. 
Parameter: DupCap 



Value 


Meaning 


Half 


Sets the transmission mode to half duplex 


Full 


Sets the transmission mode to full duplex 


Both 


Mode is selected during auto-negotiation. 



Default value: "Both" 

This parameters is only relevant if auto-negotiation for this port is not "Sense". If auto- 
negotiation is "On", all three values are permitted. If it is "Off", only "Full" and "Half" are 
allowed. 



Flow Control This parameter defines the transmission mode for flow control. 

Parameter: FlowCtrl 



Value 


Meaning 


Sym 


Both stations are allowed to send and receive pause frames. 


SymOrRem 


Either both stations may send and receive pause frames or at least the local 
station agrees to receive pause frames. 


LocSend 


Only the local station is allowed to send pause frames. 


None 


Neither transmitting nor receiving station is allowed to send pause frames. 



Default value: "SymOrRem" 

This parameter is used for switches that do not behave as required by the standards. 



Role in Master- This parameter defines the role for the physical clock generation. 

S/ai/e-A/egof/af/on 

Parameter: Role 



Value 


Meaning 


Auto 


The role is negotiated automatically. 


Master 


The station takes the role of the master. 


Slave 


The station takes the role of the slave. 



Default value: "Auto" 



This parameter is only valid for SysKonnect SK-9D21 Gigabit Ethernet 1000Base-T 
adapters. For two ports to communicate, one station must take the role of the master 
(providing timing information), while the other station must act as slave. Usually, this is 
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negotiated between the two ports during the link establishment. If this fails, you can force a 
port to take a specific role with the aid of this parameter. 

Task Offload This parameter determines the task offloading capabilities for TCP/IP and UDP the host 

driver reports. 

Parameter: TaskOffloadCap 



Value 


Meaning 


None 


The driver does not handle checksum offload. 


Tx 


The driver can handle checksum offload in the send path. 


Rx 


The driver can handle checksum offload in the receive path. 


Both 


The driver can handle checksum offload in both paths. 



Default value: „Rx" 

On SysKonnect SK-9Dxx Gigabit Ethernet adapters, the values "Rx" and "None" are 
supported. 



Optimization Parameters 

You may optimize the performance through several parameters: 

• RxCopySize (0 to max. frame length) 

This parameter defines the size up to which received packets are copied into smaller 
buffers. 

Small packets will be copied to smaller receive buffers. This leads to a better resource 
usage but it will cost some CPU load. A value of 0 will disable this feature. 

• TxDesc 

This parameter defines the number of transmit descriptors. 

Sometimes it might be necessary to decrease the default value if there is not enough 
memory or to increase the performance. 

• RxDescJumbo 

This parameter defines the number of jumbo receive descriptors. 

Sometimes it might be necessary to decrease the default value if there is not enough 

memory or to increase the performance. 

• RxDesc 

This parameter defines the number of "normal" receive descriptors. 

Sometimes it might be necessary to decrease the default value if there is not enough 

memory or to increase the performance. 

• RxDescMini 

This parameter defines the number of mini receive descriptors. 

Sometimes it might be necessary to decrease the default value if there is not enough 
memory or to increase the performance. 

• RxCoalescingTicks (0 to 500) 

This parameter defines the number of ticks (in microseconds) the adapter waits when it 
has received a packet before it updates the status block and triggers an interrupt. 
Default: 150 

• TxCoalescingTicks (0 to 500) 

This parameter defines the number of ticks (in microseconds) the adapter waits when it 
has transmitted a packet before it updates the status block and triggers an interrupt. 
Default: 150 

• RxMaxCoalescedFrames (0 to 50) 

This parameter defines the maximum number of frames the adapter accepts before it 
updates the status block and triggers an interrupt. 
Default: 10 
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• TxMaxCoalescedFrames (0 to 50) 

This parameter defines the maximum number of frames the adapter transmits before it 
updates the status block and triggers an interrupt. 
Default: 10 

• RxCoalescingTicksDuringlnt (0 to 500) 

This parameter defines the number of ticks (in microseconds) the adapter waits when it 
has received a packet before it updates the status block. It is used while the driver 
performs its interrupt service routine instead of RxCoalescingTicks. 
Default: 50 

• TxCoalescingTicksDuringlnt (0 to 500) 

This parameter defines the number of ticks (in microseconds) the adapter waits when it 
has transmitted a packet before it updates the status block. It is used while the driver 
performs its interrupt service routine instead of TxCoalescingTicks. 
Default: 50 

• RxMaxCoalescedFramesDuringlnt (0 to 50) 

This parameter defines the maximum number of frames the adapter accepts before it 
updates the status block. It is used while the driver performs its interrupt service routine 
instead of RxMaxCoalescedFrames. 
Default: 4 

• TxMaxCoalescedFramesDuringlnt (0 to 50) 

This parameter defines the maximum number of frames the adapter transmits before it 
updates the status block. It is used while the driver performs its interrupt service routine 
instead of TxMaxCoalescedFrames. 
Default: 4 

• StatsCoalescingTicks (0 to 5,000,000) 

This parameter defines the number of ticks (in microseconds) the adapter waits before it 
updates the statistics block. 

Default: 1,000,000 
Support for Jumbo Frames 

Large frames (also referred to as jumbo frames) are supported by the driver. This might lead 
to considerably improved throughput when large amounts of data are transferred. 

To enable large frames, set the MTU (maximum transfer unit) of the interface to the desired 
value (up to 9000) by executing the command (in this size, neither header nor CRC is 
considered): 

ifconfig ethO mtu 9000 

This command does only have an effect if you have two adapters connected back-to-back or 
if you use a switch that supports large frames. The switch should then be configured to 
accept large frames. 

The setting must be made for all adapters at which large frames should be accepted. If one 
adapter is not set to accept large frames, it will simply drop them. 

In order to switch back to the standard Ethernet frame size execute: 

ifconfig ethO mtu 1500 

To make this setting persistent, add a script containing an 'ifconfig' line to the system startup 
sequence. 
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VLAN and Link Aggregation Support 

The SysKonnect Linux drivers are able to support VLAN and Link Aggregation according to 
IEEE standards 802.1, 802. 1q, and 802. 3ad. These features are only available after 
installation of open source modules available on the Internet: 

For VLAN go to: http://scry.wanfear.com/~greear/vlan.html 

For Link Aggregation go to: http://www.st.rim.or.ip/~yumo 




SysKonnect GmbH does not offer any support for these open source modules and does not 



take the responsibility for any kind of failures or problems arising in connection with these 
modules. 



4 Troubleshooting 

If you should encounter any problems with your SysKonnect SK-9Dxx Gigabit Ethernet 
adapter, please review the readme file of the driver in question carefully and consult the 
documentation supplied with the operating system. Scan your system event log file and 
check it for entries from your SysKonnect protocol driver. 



Problem 


What to do 


One of the other 
extender cards fails to 
work after the network 
adapter has been 
installed 


Check that all cables are connected to the correct extender cards. 

Check that the extender cards are correctly inserted and whether any 
internal connections in the computer have disengaged or were damaged 
during the installation of the network adapter. 

Check for resource conflicts in the computer. Check PCI configuration and 
resource allocation. 


The computer does not 
detect the network 
adapter 

Loopback test 
successful, but link 
LED does not light up 
(no connection) 


Check that the adapter is properly seated in the computer. 

Try installing the adapter in a different bus master compatible PCI slot. 

Check the connections, and try another switch port if necessary. 
Is switch configuration: 1000 Mbps set? 
Is the network driver loaded? 

Is the maximum transmission distance exceeded (see table on page 12)? 


LEDs for 

transmit/receive data 
packets (ACT) are not 
flashing (permanently 
off) 


Check that the network driver is loaded. 

Is there any network overload? 

Is switch configuration: 1000 Mbps set? 

Is the maximum transmission distance exceeded (see table on page 12)? 

If you have any other SysKonnect SK-9Dxx Gigabit Ethernet adapter 
installed, compare your setup with this adapter. 



If the problem persists you can analyze the status of the network adapter with the aid of the 
diagnostics program. 



If your particular problem is not listed here or the suggested measures do not resolve the 
problem, please send your system event log file (or, at least, the event id number) together 
with the log data of the entries made by your protocol driver to our technical support. 
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Appendix A Technical Data 



Network interface 
standards 


IEEE 802. 3z, IEEE 802.3ab, IEEE 802. 3x, IEEE 802. 1p, IEEE 802.1q, 
IEEE 802.3, IEEE 802.3u, IEEE 802.3ac, IEEE 802.3ad 


Bus interface 


PCI 33/16-33MHz, PCI 66/33-66 MHz 


RAM 


48 Kbytes 


VPD memory 


256 Byte (PCI VPD Data) 


Flash memory 


64 KB (expansion boot ROM) 


Power management 


Advanced power management compatible 


Safety standards 


Europe: EN60950 - IEC 60950 - VDE 0805 

USA/Canada: cULus listed accessory (UL 60950, CSA C22.2 60950) 

International: CB certification 


Safety standard 
Transceiver 


USA: Transceiver complies with U.S. 21CFR, 1040.10, 
1040.11 


Approved use 


SK-9Dxx adapters are intended for use with UL-listed Personal 
Computers. 


EMC standards 


Europe: EN55022; IEC - CISPR-22 class B 
EN55024 

USA: FCC, CFR 47 Part 1 5, Declaration of Conformity, 
Class B 


Guarantee 


5 years 


Power consumption 


SysKonnect SK-9D21 Gigabit Ethernet 10/1 00/1 OOOBase-T: 

/Tft+M/A/Pr I/O- mov 7 MA/ 

(Cljtov/v^^ i/iwi. max. /.ovv 
@+3.3Vaux/+5V: max. 375mA 

SysKonnect SK-9D41 Gigabit Ethernet 1000Base-SX, 
SysKonnect SK-9D51 Gigabit Ethernet 1000Base-SX, 
SysKonnect SK-9D61 Gigabit Ethernet 1000Base-SX: 
@+5V/VCC I/O: max7.5W 


Dimensions (max.) 


167.7 mm x 64.41 mm 


Temperature range 


Operation: + 0°C to +50°C 
Storage: -20°C to +70°C 


Relative humidity 


Operation: 30% to 80% non-condensing 
Storage: 10% to 95% non-condensing 
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Appendix B. Types of Adapters 



If you are in any doubt, you can easily check which type of network adapter is installed 
without removing the cover of your computer. All you need to do is to compare the adapter's 
fixing plate (in particular the ports and labeling) with the diagrams below. 
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Model 


SK-9D41 


SK-9D51 


SK-9D61 


SK-9D21 


Connectors 


1xSC-duplex 


IxMTRJ 


1xVF-45 


1xRJ-45 shielded 


Ports 


Single link 


Single link 


Single link 


Single link 



Figure 9. Front Plates 
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Appendix C. Electromagnetic 
Compatibility, EN 55022/FCC 





Standard compliance 


Safety/Europe 


EN60950 - IEC 60950 - VDE 0805 


Safety/USA, Canada 


cULus listed accessory, 
(UL60950, CSA C22.2 60950) 


Safety/International 


CB Certification 


EMC/Europe 
EMC/USA 


EN 55022 

IEC - CISPR-22 Class B 


EN 55024 


FCC, CFR47 Part 15, Declaration of Conformity, Class B 




For Europe, the ultimate reference for EMC and safety compliance is the CE Declaration of 



Conformity. 
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Appendix D. List of Abbreviations 



APM 


Advanced Power Management 


ASIC 


Application Specific Integrated Circuit 


CD-ROM 


Compact Disc-Read Only Memory 


CLS 


Cache Line Size 


CPU 


Central Processing Unit 


EMC 


Electromagnetic Conformity 


FDDI 


Fiber Distributed Data Interface 


FDX 


Full Duplex 


GE 


Gigabit Ethernet 


HDX 


Half Duplex 


IP 


Internet Protocol 


LAN 


Local Area Network 


LED 


Light Emitting Diode 


MAC 


Media Access Control 


NIC 


Network Interface Card 


PCI 


Peripheral Component Interconnect 


PMA 


Physical Medium Attachment 


PROM 


Programmable Read Only Memory 


RAM 


Random Access Memory 


RLMT 


Redundant Link Management Technology 


SRAM 


Static Random Access Memory 


TCP 


Transmission Control Protocol 


UDP 


User Datagram Protocol 


UTP 


Unshielded Twisted Pair 


VLAN 


Virtual Local Area Network 


VPD 


Vital Product Data 
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Appendix E. Glossary 



1000Base-SX 
1000Base-T 

100Base-T 

10Base-T 

Auto-negotiation 



Auto-sensing 
Bridge 

Broadcast 
Burst 

Category x 
components 



Collision domain 



CSMA/CD 

Descriptor 
ET 

Filtering 



Full Duplex 

Half Duplex 
Hub 

IEEE 802.1 



Gigabit Ethernet standard for transmission at 1 000 Mbps over fiber cable 

Gigabit Ethernet standard for transmission at 1000 Mbps over twisted pair 
cable 

Gigabit Ethernet standard for transmission at 100 Mbps over twisted pair 
cable 

Gigabit Ethernet standard for transmission at 10 Mbps over twisted pair 
cable 

Configuration protocol for Ethernet. 

It is based on the access method Demand Priority, which is absolutely 
incompatible to CSMA/CD. 100BaseVG is also specified for phone cable 
(Voice Grade). 

Before the transmission of data is started, the devices participating in a 
network negotiate a transmission mode that all stations are able to use 
(1 Gbps, 1 00 Mbps, or 1 0 Mbps; full duplex or half duplex) 

Capability of a device to recognize the data rate (10 Mbps, 100 Mbps, 
1Gbps) automatically and to use it for transmitting/receiving data. 

A network component connecting network segments. It takes care that local 
data traffic remains local, that is, only data packets determined for a station 
of the other segment is forwarded through the bridge. Errors are limited to 
the segment on which they occurred. In contrast to switches, bridges 
manage only one data flow at a time. 

Network traffic that is disseminated to all the nodes on a shared-media 
segment 

Temporary rise of the network load due to the transmission of large amounts 
of data or messages 

Cabling components are subdivided into several classes according to their 
transmission properties. For each category, several limits are defined (e. g. 
for maximum signal attenuation at a set transmission frequency). 

Category 3: Data transmission up to 16 MHz 

Category 4: Data transmission up to 20 MHz 

Category 5: Data transmission up to 100 MHz 

Category 6: Data transmission up to 200 MHz 

To ensure the functioning of the collision access method CSMA/CD the run 
time of data packet sent from one station to another is limited. Depending on 
the data rate, this run time also leads to a geographical limitation of the 
network, also referred to as collision domain. For 10 Mb Ethernet, it equals 
4520m, for Fast Ethernet it is 412m. Multiple collision domains can be 
connected by using bridges/switches. Full-duplex mode permits expansions 
of the network beyond the limitations of a collision domain. 

Carrier Sense Multiple Access / Collision Detection; 

Collision access procedure in the Ethernet area 

A small memory unit that contains information about a packet or a part of it 
Ethernet address = MAC address 

A switch filters the data traffic by using the source and target addresses 
contained in a data packet. A packet the switch received is forwarded 
exclusively to the port to which the station with the address stated in the 
packet is connected. 

Capability of a device to send and receive data simultaneously. In full-duplex 
mode, collision detection is deactivated. 

A device can either receive or transmit data but not both at the same time. 

Active network component with repeater function. Synonymous for star 
coupler. 

Institute of Electrical and Electronics Engineers committee working 
standards for LAN/MAN architecture, internetworking and other wide area 
networks 
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IEEE 802.1p 



IEEE802.1q 



IEEE 802.3 

IEEE 802.3ab 

IEEE 802.3ac 

IEEE 802.3ad 
IEEE 802.3u 

IEEE 802.3X 
IEEE 802.3Z 

IEEE Address 
ITP 

LAN 

Link class 



Load isolation 

LWL 
MAC 



MAN 

Media redundancy 

Multicast 

Node 
Packet 

RJ-45 



The IEEE 802.1 p signaling technique is an OSI Layer 2 standard for 
prioritizing network traffic at the data link/Mac sublayer. It can also be 
defined as best-effort QoS at Layer 2. 802.1 p traffic is simply classified and 
sent to the destination; no bandwidth reservations are established. 802. 1p is 
a spin-off of the 802. 1q (VLANs) standard. It defines the prioritization field. 
802. 1p establishes eight levels of priority. Network adapters and switches 
route traffic based on the priority level. 

IEEE standard defining the operation of virtual LAN (VLAN) bridges that 
permit the definition, operation and administration of virtual LAN topologies 
within a bridged LAN infrastructure. 

The 802. 1Q standard specifies a tag that appends to a Mac frame. The 
VLAN tag carries VLAN information. The VLAN tag has two parts: The 
VLAN ID (12-bit) and Prioritization (3-bit). The prioritization field was never 
defined in the VLAN standard. The 802.1 P implementation defines this 
prioritization field 

The Institute of Electrical and Electronics Engineers working group develops 
standards for CSMA/CD (Ethernet) based LANs. 

IEEE standard defining 1000BASE-T standard (Gigabit Ethernet on 
category 5 twisted pair cabling system). 

IEEE standard defining frame extension for virtual bridged LANs (VLANs) 
tagging on 802.3 networks. 

IEEE standard defining the aggregation of multiple links segments. 

IEEE standard defining Ethernet transmission at 100 Mbps over fiber optic 
cabling for Local Area Networks (Fast Ethernet). 

IEEE standard defining flow control in full duplex Ethernet LANs. 

IEEE standard defining Ethernet transmission at 1000 Mbps (Gigabit 
Ethernet). 

Address of an IEEEE packet = MAC address 

Industrial Twisted Pair; particularly efficiently shielded twisted pair cable for 
industrial use 

Local Area Network: Network in a limited area, e. g. within a company. 

The link class describes the quality of a complete link between the active 
component and the terminal device (patch cable, patch field, building wire, 
socket, and connection lead). This link must comply to the values specified 
in the standard ISO/IEC 1180 for structured cabling. In contrast to this 
standard, the classification according to "categories" only fixes some 
demands on certain products, such as a "cable according to category 5"; 
the interaction of the components combined in a link are neglected. 

By means of filtering a switch ensures that local data traffic remains local, 
that is local net load on one segment is isolated from the remaining network. 

Optical cable; fiber cable 

Media Access Control. The access method to the true media (cable) of a 
network. It is integrated on the network controller, e.g. on an adapter of a 
computer. This adapter then requires a so-called MAC address (6 Byte 
hexadecimal number, such as 00-05-04-37-F6-1A), which clearly identifies a 
station connected to the network. This address is unique for any network 
adapter all over the world, and is stored on the adapter. Network addresses 
(e.g. IP addresses for TCP/IP) are always mapped to this MAC address by 
means of certain mechanisms (ARP). 

Metropolitan Area Network 

Data network with large geographical expansion in a city 

Redundancy within the network infrastructure (cable and active components, 
such as switches, server) can e achieved by using a backup device that 
takes over the functions of the failed unit. This ensures that the network 
always remains available. 

Network traffic that is disseminated to selected nodes on a shared-media 
segment 

Each individual computer or other device in a network 

A fixed number of data bytes and associated information, including source 
and destination address formatted for the transfer between nodes 

Symmetric plug for data cables. Also referred to as Western plug. Largely 
used in the phone and ISDN area as well as in LAN installations in the office 
area. 
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Router 



RWU 
STP 



Segmentation 
Shared LAN 



Shared Model 

Signal runtime 

Spanning Tree 
Protocol 



Switch 



Triaxial cable 
Twisted Pair 



Unicast 
UTP 



VLAN 
WAN 

WOL 



A device connecting two networks at the Network Layer (Layer 3) of the OSI 
model that operates as a bridge but can also choose routes through a 
network. Active network component that controls the data traffic using the IP 
address. Routers have comprehensive filtering functions. 

Remote Wake Up = Magic Packet™ 

Shielded Twisted Pair 

For this cabling, the individual drilled pairs of a twisted pair cable are 
wrapped in a separate foil. Additionally, the two cable pairs isolated from 
each other have a common layer of wire mesh shielding around the wires. 
This blocks electromagnetic noise, but makes them more expensive. 

The division of a network into separate, shared media sub-networks 

In a Shared LAN, all components have one same nominal data rate in 
common which they have to subdivide among them. Shared LANs use 
repeaters/hubs for communicating. 

One of two explicit VLAN models that are defined in the IEEE 802. 1q 
specification 

Time a data packet needs to traverse the network 

Configuration protocol for bridges specified in the standard IEEE 802. 1d. To 
avoid circling of data packets in a however meshed structure of bridges, 
several ports of those bridges are switched in standby mode. The resulting, 
operating network has a tree structure. The standby ports/lines serve as 
redundant links to be activated when errors occur. Reconfiguring the 
network by means of a Spanning Tree protocol is, however, time-consuming 
and thus not suited for industrial use. 

A device connecting several network segments at the Data Link Layer 
(Layer 2) of the OSI model that operates more simply, and at a higher 
speed, than a router. Generally, it has the same properties as a bridge. In 
contrast to the bridge, the switch can additionally establish several 
connections between ports at the same time. These links are set up 
dynamically according to the traffic load. Each link uses the full nominal 
bandwidth. 

Coaxial cable specified in the standard 10Base5 (IEEE 802.3) 

Twisted-pair cables are used for most Ethernet local area networks (LANs). 
Each cable consists of one or more pairs of copper wire, wound around 
each other to limit electromagnetic interference. 10Mbps Ethernet actually 
uses 2 pairs of wire; faster speeds use 4 pairs. Each pair is twisted 
independently of the others. 

There are two broad categories for twisted pair cables: unshielded twisted 
pair (UTP) and shielded twisted pair (STP). 

Network traffic between two nodes 

Unshielded Twisted Pair 

UTP cables are cheap and flexible. They can send a signal up to 100 meters 
without needing a repeater. Their main drawback is that they are susceptible 
to electromagnetic interference. 

A logical grouping of network nodes that act as if they were connected in a 
single shared-media network 

Wide Area Network: Network beyond the limitation of an area, e.g. outside 
of buildings/companies. A typical, and probably the largest example in the 
world is the Internet. The network connection of two agencies at different 
locations also form a WAN. 

WakeOnLAN = WakeUpLAN 
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